
AIRPORT CAPACITY

ENHANCEMENT

TACTICAL

INITIATIVE

LAGUARDIA

AIRPORT

EFFECTS OF

B777-200
FOLDING-WING

AIRCRAFT ON

AIRFIELD OPERATIONS

B777 taxi test at Paine Field, Everett, WA, 1994





LAGUARDIA AIRPORT AIRPORT CAPACITY ENHANCEMENT TACTICAL INITIATIVE

Effects on B 777-200 Folding Wing Aircraft on Airfield Operations (1)

Airport Capacity Enhancement
Tactical Initiative

Effects of Boeing 777-200 Folding-Wing
Aircraft on Airfield Operations

LaGuardia Airport
New York, New York

November 1994

Prepared jointly by the U.S. Department of Transportation,
Federal Aviation Administration, the Port Authority of New York
and New Jersey, and the Air Transport Association.



LAGUARDIA AIRPORT AIRPORT CAPACITY ENHANCEMENT TACTICAL INITIATIVE

(2) Effects on B 777-200 Folding Wing Aircraft on Airfield Operations

TABLE OF CONTENTS



LAGUARDIA AIRPORT AIRPORT CAPACITY ENHANCEMENT TACTICAL INITIATIVE

Effects on B 777-200 Folding Wing Aircraft on Airfield Operations (3)

Summary ............................................................................................................................................................................. 4

Introduction ......................................................................................................................................................................... 6
Objective ..................................................................................................................................................................... 7
Background ................................................................................................................................................................. 7
Scope ........................................................................................................................................................................... 7
Methodology .............................................................................................................................................................. 7

Findings ................................................................................................................................................................................ 8
Effect on Safety ........................................................................................................................................................ 11
Effect on Minimums ................................................................................................................................................ 11
Effect on navaids ...................................................................................................................................................... 11
Effect on Airport Standards ..................................................................................................................................... 11
Effect on Ground Operations ................................................................................................................................... 12
Effect on Pavement ................................................................................................................................................... 15

Appendix A — Participants .............................................................................................................................................. 18

Appendix B — Data Inputs and Assumptions ................................................................................................................ 20
Aircraft Characteristics ............................................................................................................................................. 21
Aircraft Gates ........................................................................................................................................................... 21
Aircraft Activity ........................................................................................................................................................ 24
Simulation Inputs ..................................................................................................................................................... 26

Appendix C — Computer Models and Methodology .................................................................................................... 28
Computer Models ..................................................................................................................................................... 29
Methodology ............................................................................................................................................................ 29

Appendix D — List of Abbreviations ............................................................................................................................... 30

Figure 1. LaGuardia Airport — Existing Configuration................................................................................................ 9
Figure 2. LaGuardia Airport — Future Configurtation ............................................................................................... 10
Figure 3. Boeing 777-200 on LaGuardia Runway and Parallel Taxiway ....................................................................... 11
Figure 4. Parallel Taxiways separated by 200 feet. ........................................................................................................ 12
Figure 5. Runways 13 and 22 Departure Access. ......................................................................................................... 13
Figure 6. Runway 31 Departure Access. ...................................................................................................................... 14
Figure 7. Runway 4 Departure Access. ........................................................................................................................ 14
Figure 8. LaGuardia Airport Taxiway Fillets. .............................................................................................................. 15
Figure 9. LaGuardia Airport Pavement Sections. ........................................................................................................ 16
Figure 10. Boeing 777 Main Landing Gear — Port Wheel Assembly ........................................................................... 17
Figure 11. Boeing 777-200 Main Landing Gear Footprint............................................................................................ 17
Figure 12. Boeing 777 Aircraft Dimensions. ................................................................................................................. 21
Figure 13. Possible Boeing 777-200 Gates at the Central Terminal Area. ...................................................................... 22
Figure 14. Possible Boeing 777-200 Gates at the East End Terminal Area. ................................................................... 23
Figure 15. Airfield Demand Levels. .............................................................................................................................. 24
Figure 16. Profile of Daily Demand — Hourly Distribution.......................................................................................... 24
Figure 17. Current and Forecast Departures by Passenger Aircraft Type. ....................................................................... 25
Figure 18. Current and Forecast Percentage of Departures by Passenger Aircraft Type. .................................................. 25
Figure 19. Aircraft Assumptions. .................................................................................................................................. 26
Figure 20. Runway Configurations................................................................................................................................ 27



LAGUARDIA AIRPORT AIRPORT CAPACITY ENHANCEMENT TACTICAL INITIATIVE

(4) Effects on B 777-200 Folding Wing Aircraft on Airfield Operations

SUMMARY



LAGUARDIA AIRPORT AIRPORT CAPACITY ENHANCEMENT TACTICAL INITIATIVE

Effects on B 777-200 Folding Wing Aircraft on Airfield Operations (5)

The purpose of this study was to examine the impact
of the introduction of the Boeing 777 folding wing air-
craft on navaids, operating minimums, air traffic control,
capacity, efficiency, and safety at New York’s LaGuardia
Airport (LGA). The Boeing 777-200 folding-wing aircraft
will be able to operate at LaGuardia Airport with much
the same effect on airport operations as any other “heavy”
aircraft introduced there, except as noted below.

• The Boeing 777-200 is a heavier aircraft — runway
and taxiway pavements and runway decks may have
to be strengthened. The Port Authority is investigat-
ing.

• The new aircraft carries about 100 more passengers
per flight — a longer turn around time will be needed
to load, unload, and service the aircraft. This increase
in gate service time is not expected to have a signifi-
cant impact on delay.

• The folding and unfolding of the wing results in
slightly longer runway occupancy times — but the
effect on airport capacity is relatively minor, and the
operational effect may be offset by the increased pas-
senger capacity.

• If Cat II operations are eventually conducted at
LaGuardia, there may be a condition prohibiting the
operation of the B777 on close parallel taxiways with
it’s wings folded during Cat II operations. This is
indicated by Collision Risk Model results which did

not show an acceptable level of safety for this condi-
tion. Therefore, to accommodate this aircraft at LGA
during Cat II operations, it may be necessary to es-
tablish special ground handling procedures such as
mandatory taxi routes, remote holding or remote
gates, during the infrequent Cat II periods.

• These items require further study:

• Effect of the reflective surfaces presented by the tail
and folded-wingtips of the Boeing 777-200 on air
navigation facilities. This study, if conducted, should
be coordinated with the FAA’s Airway Facilities or-
ganization.

• Pavement and deck strengths.

• Taxiway fillets.

At first glance, none of the items above appear to be
insoluble, however, the issue of pavement and deck
strengthening is a major one which must be thoroughly
investigated. The study, therefore, concluded that, relative
to the issues considered, the Boeing 777-200 folding
wing aircraft can be accommodated at LaGuardia, subject
to the results of the additional studies indicated.

Introduction of the B777 at LaGuardia appears to
have significantly less impact on delay than increasing the
traffic levels by 25 or 50 operations per day.
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Objective
This study was initiated by the Port Authority of New

York and New Jersey and the Federal Aviation Administra-
tion (FAA) to evaluate the impact on airfield operations of
the introduction of the Boeing 777-200 folding-wing air-
craft at New York’s LaGuardia Airport (LGA). The study
examined effects on NAVAIDs, operating minimums, air traf-
fic control, capacity, efficiency, and safety.

Background
Since 1985, the FAA has sponsored Airport Capacity

Design Teams at airports across the country affected by de-
lay. Representatives from airport operators, air carriers, other
airport users, and aviation industry groups work together
with FAA representatives to identify and analyze capacity
problems at each individual airport and recommend im-
provements that have the potential for reducing delays. The
improvements recommended by the Capacity Teams have
emphasized construction of new runways and taxiways, in-
stallation of enhanced facilities and equipment, and changes
in air traffic control procedures. Typically, these solutions are
addressed through established, long-term planning pro-
cesses.

The FAA’s Office of System Capacity and Requirements
(ASC) has undertaken a series of initiatives to identify, evalu-
ate, and implement capacity improvements that are achiev-
able in the near term and will provide more immediate relief
for chronic delay-problem airports. Airport Capacity En-
hancement (ACE) Action Teams will be established at se-
lected airports, again made up of representatives from airport
operators, air carriers, other airport users, FAA, and aviation
industry groups, to assess these near-term, tactical initiatives
and guide them through implementation. Strengthening of
runways and adjustment of airfield layout to permit the in-
troduction of larger aircraft represents one of the best poten-
tials for increasing passenger accommodation, particularly at
congested airports which cannot be expanded.

The Boeing 777 aircraft will have a wingspan of just
under 200 feet. Boeing is considering an optional folding-
wing design that will reduce the aircraft’s wingspan on the
ground to about 155 feet, or approximately the wingspan of
a Boeing 767. This would permit the aircraft to operate at
tight-geometry airports like LaGuardia. Prior to initiating
this study, it was agreed that the fixed-wing version of the
aircraft could not be accommodated at LaGuardia Airport.

Boeing began conceptual design of the Boeing 777 in
1990. The new aircraft will be a widebody twin jet with a
maximum gross takeoff weight of about 590,000 pounds
(later, stretched versions of the aircraft may have a maximum
gross takeoff weight as high as 650,000 pounds). It could be
able to carry about 400 passengers for distances up to 4,000
nautical miles. LaGuardia, however, has a 1,500 sm perim-

eter rule (service to Denver is grandfathered from this rule).
The aircraft flew as a prototype in the spring of 1994, with
first deliveries expected in May 1995. Although this sched-
ule is probably optimistic, depending on orders, the aircraft
will be in service before the year 2000. Boeing has no com-
mitment to build the B777-200 with a folding wing at this
time.

Scope
The ACE Action Team concentrated its analysis on op-

erational and efficiency aspects on the airside of the airport,
including gates, runway and taxiway system, close-in ap-
proach and departure segments, and the airway facilities
necessary to make the airport function. They considered the
technical feasibility of the proposed improvements, but did
not address environmental and design issues or the cost of
development and construction. These issues need to be ad-
dressed in future airport planning studies, and the data gen-
erated in this study can be used in these follow-on studies.
Other aspects, to include safety, were analyzed by individual
divisions to make the report complete.

Methodology
The ACE Action Team, which included representatives

from the FAA, the Port Authority of New York and New Jer-
sey, and various aviation industry groups (see Appendix A),
met periodically for review and coordination. The ACE Ac-
tion Team considered various operational alternatives pro-
posed by the members of the team. Based on the combined
experience and judgment of the team, alternatives that were
considered practicable were developed into experiments that
could be tested by simulation modeling. The FAA Technical
Center’s Aviation Capacity Branch provided expertise in air-
port simulation modeling. The ACE Action Team validated
the data used as input for the simulation modeling and
analysis and reviewed the interpretation of the simulation
results. The data, assumptions, alternatives, and experiments
were continually reevaluated, and modified where necessary,
as the study progressed. Data input and assumptions can be
found in Appendix B.

Initial work consisted of gathering data and formulating
assumptions required for the capacity and delay analysis and
modeling. Where possible, assumptions were based on actual
field observations at LGA. Alternatives proposed by the ACE

Action Team were analyzed with the help of computer mod-
els. The Collision Risk Model was used in a combined effort
by Flight Standards and Airports to assess effects on airport
standards and operational surfaces, i.e., safety. The Airport
Machine was used to evaluate operational effects that might
lead to delays or loss of efficiency on the ground. Appendix
C briefly explains the models.
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Figure 1. LaGuardia Airport — Existing Configuration
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Figure 2. LaGuardia Airport — Future Configurtation
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Figure 1 shows the current layout of the airport. In
studying the impact of the introduction of the Boeing
777-200 folding-wing aircraft on airport operations, the
Airport Capacity Enhancement Action Team developed
the following conclusions.

Effect on Safety
Flight Standards Division conducted an evaluation of

the Boeing 777. Their analysis indicated that the Boeing
777 would have about the same effect as any other
widebody aircraft at the airport, which all operate within
an acceptable envelope of safety for Category I (CAT I)
conditions.

Effect on Minimums
Introduction of the Boeing 777-200 folding-wing

aircraft will not affect current landing or departure mini-
mums at LaGuardia Airport. However, in the folded po-
sition, with the aircraft on the close parallel taxiway, the
vertical height of the wingtip of the Boeing 777-200 (46
feet 8 inches) does not stay within the 1 to 10 million col-
lision risk curve for CAT II operations at LaGuardia.
LaGuardia is not currently equipped for CAT II opera-
tions, but the FAA and the airport operator are protecting
for eventual CAT II operations based on the prospect of
future technology. If CAT II operations are eventually
conducted at LaGuardia, there may be a condition pro-
hibiting the operation of the B777 on close parallel taxi-
ways with it ’s wings folded during CAT II operations.
Therefore, to accommodate this aircraft at LGA during
CAT II operations, it may be necessary to establish special
ground handling procedures such as mandatory taxi
routes, remote holding or remote gates, during the infre-
quent CAT II periods.

Effect on NAVAIDs
As far as can be determined, the Boeing 777-200 will

have about the same effect on NAVAIDs as any other
widebody aircraft. However, Airway Facilities Division
recommends that a recognized expert in the field of
NAVAID interference study the reflective surfaces pre-
sented by the tail and folded-wingtips of the Boeing 777-
200. The Boeing Commercial Airplane Company will
coordinate this study with the FAA and the Port Author-
ity. The facilities and equipment under consideration are
the VHF omnidirectional range (VOR), the instrument
landing system (ILS) localizers and glide slope, and the
runway visual ranges (RVRs).

Effect on Airport Standards
LaGuardia Airport was built to older standards that

were less demanding than today’s airport standards. The
airport meets the requirements of Federal Aviation Regu-
lation (FAR) Part 139 through grandfathering provisions
and a series of waivers. These waivers were granted only
after intense study to preserve an equivalent level of
safety.

An Obstacle Free Zone (OFZ) protects arriving and
departing aircraft from fixed and movable aircraft adja-
cent to the runway. With a folded-wingtip height of
46.67 feet above the ground, a Boeing 777-200 on the
airport’s parallel taxiways would penetrate the OFZ by
21.5 feet when on the parallel taxiway centerline and by
27 feet when the main gear is on the taxiway edge (see
Figure 3).

200 Ft.

350 Ft.

150 Ft.

Runway

75 Ft.

Taxiway

C  LC  L

Obstacle Free Zone

OFZ
3:121.6 Ft.

9.6 Ft.

Note:
Taxiway elevation is one
(1) foot lower than
runway elevation.

Figure 3. Boeing 777-200 on LaGuardia Runway and Parallel Taxiway



LAGUARDIA AIRPORT AIRPORT CAPACITY ENHANCEMENT TACTICAL INITIATIVE

(12) Effects on B 777-200 Folding Wing Aircraft on Airfield Operations

For CAT I, the analysis with the Collision Risk
Model indicated a less than 1 in 10 million chance of col-
lision, and, therefore, the Boeing 777-200 would not be
considered a safety hazard in the OFZ. While the folded
wingtip of the aircraft penetrates a generalized line repre-
senting the OFZ, it does not encroach on the actual ellip-
tical operational surface. The Boeing 777-200 aircraft
with its wings folded is, therefore, comparable to any
other widebody aircraft.

Effect on Ground Operations
The runway and taxiway system for LaGuardia Air-

port is shown in Figure 1. Boeing 777-200 folding-wing
aircraft must avoid conflict with aircraft on the adjacent
runways and taxiways. The following aspects of ground
operations were considered by the ACE action team.

• Arriving aircraft exiting the runways.

• Departing aircraft entering the runways.

• Radius of taxi turns.

• Aircraft gates.

Arriving Aircraft
A section of the parallel taxiways, currently called

Taxiway I (Inner) and Taxiway O (Outer), between Taxi-
way J and Taxiway E, is separated by only 200 feet, as
shown in Figure 4. In this critical section, the Boeing
777-200 folding-wing aircraft will not be able to exit the
runway and occupy the Outer Taxiway with another
widebody on the Inner Taxiway unless its wings are
folded. Boeing 777-200 folding-wing aircraft landing on
Runway 31, therefore, cannot exit the runway at Taxiways
J or T with wings unfolded, nor can aircraft landing on
Runway 4 exit at Taxiway F with wings unfolded. Exits at
Taxiways J and F are not likely because of available run-
way length (3,600 feet), but 50 percent of arriving aircraft
could exit at Taxiway T (4,600 feet).

Figure 4. Parallel Taxiways separated by 200 feet.
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All this leads to the conclusion that Boeing 777-200
aircraft arriving on Runway 31 cannot exit the runway
with wings unfolded. Folding the wings while still on the
runway would increase runway occupancy times and re-
duce the probability of exits at Taxiway T. An investiga-
tion will be conducted to determine the geometry of Taxi-
way V so as to provide the required fillet to accommodate
the B-777-200 aircraft exiting Runway 31. In either case,
the relatively minor increased runway occupancy times
would not affect operational capacity. Because of wake-
vortex separation requirements, the aircraft that follows
the Boeing 777 will take a longer time to arrive at the
runway, thus giving the lead aircraft more time to fold its
wings before exiting.

All other taxiways are single taxiways or involve taxi-
ways at least 235 feet apart, which do not present a prob-
lem for exiting aircraft.

Departing Aircraft
Boeing 777-200 folding-wing aircraft

departing on Runway 13 will unfold their
wings between the intersection of Taxiways
P and G and the end of the runway (see Fig-
ure 5). Departure runway occupancy time is
not expected to be affected. At Runway 22,
there is no bypass capability available. The
wings of the B-777-200 can be extended at
the Runway 22 hold line prior to entering
the runway. Departure runway occupancy
time is not expected to be affected.

Boeing 777-200 folding-wing aircraft
departing on Runway 31 will be able to un-
fold their wings on Taxiway M (see Figure
6). There will be no effect on departure run-
way occupancy time.

Boeing 777-200 folding-wing aircraft
departing on Runway 4 will not be able to
unfold their wings at the hold line designed
to protect arrivals on Runway 4 (see Figure
7). The aircraft must wait to unfold their
wings until they are past the blast fence,

leaving them with about 500 feet of taxiway or about 30
seconds of taxi time. This will not affect departure run-
way occupancy time when the runway is used for depar-
tures only. It could increase departure runway occupancy
time by ten seconds when Runway 4 is used for both ar-
rivals and departures. Arrival-to-arrival intervals would
have to be increased by this amount of time, and in-
creased air traffic control (ATC) coordination would be
required. The Port Authority will investigate placing signs
at the east and west existing blast fences alerting pilots of
B-777 aircraft not to extend the aircraft ’s wings until they
are past the blast fence.

Figure 5. Runways 13 and 22 Departure Access.
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Figure 6. Runway 31 Departure Access.
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Effect on Pavement

Taxiway Fillets
There are many taxiway turns on the existing airport

that may be difficult for the Boeing 777 folding-wing air-
craft to negotiate. The Port Authority will investigate the
widening of taxiway fillets (see Figure 8).

Pavement Strengths
Figure 9 depicts pavement specifications for

LaGuardia Airport. The ability of the pavement to sup-
port the Boeing 777-200 aircraft is currently being inves-
tigated by the Port Authority using the Boeing 777 gear

configurations (See Figures 10 and 11). Strengthening of
the runway decks, runway and taxiway pavement, evalua-
tion of pavement castings (manhole covers, manhole
boxes, etc.) are also being investigated.

Effect on Aircraft Gates
The length of this aircraft in relation to wide body

aircraft currently at LGA will cause the following effects
at aircraft gates:

• Relocation of loading bridges.

• Expansion of hold rooms.

• Downsizing of adjacent hold rooms and aircraft
gates.

Figure 8. LaGuardia Airport Taxiway Fillets.
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Figure 9. LaGuardia Airport Pavement Sections.
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Figure 10. Boeing 777 Main Landing Gear — Port Wheel Assembly

57 In.

114 In.

36 Ft.

55 In.

Truck

Lock Link

Drag Brace

Side Brace
Main Gear Trunnion

Downlock Actuator

Main Gear Strut

Torsion Links

Truck Tilt Actuator

Wheel Tire Assembly

INBD

FWD

Figure 11. Boeing 777-200 Main Landing Gear Footprint
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Aircraft Characteristics

The aircraft characteristics used for the study analysis
are as described in the Boeing Commercial Airplane
Group publication DC-58329, 777 Airplane Characteristics
for Airport Planning, dated February 1992. The fixed-

wing Boeing 777 cannot be accommodated at New York’s
LaGuardia Airport. Aircraft passenger capacity is as-
sumed to be 375 passengers. Aircraft dimensions are de-
picted in Figure 12.

Maximum gross takeoff weight (7,000 ft. runway at sea level) ............................................. 500,000 lbs.

Maximum range (500,000 lbs. and maximum payload) ..............................................................4,200 nm

Maximum payload (500,000 lbs with 1,500 nm perimeter rule) ............................................ 420,000 lbs.

Canada, Trans World Airlines, and other miscellaneous
air carriers, which account for about 40 percent of the to-
tal daily operations at LaGuardia. The East End Termi-
nal Complex, with 28 gates, provides service for USAir,
USAir Shuttle, Delta Air Lines, and Northwest Airlines,
which account for about 50 percent of the total daily op-
erations.

The Marine Terminal Area, located west of Runway
4/22, has six gates and provides service for the Delta
Shuttle. None of the gates at the Marine Terminal Area
can accommodate the Boeing 777-200 aircraft.

Aircraft Gates
LaGuardia Airport is divided into three terminal ar-

eas, the Central Terminal Area, the East End Terminal
Area, and the Marine Terminal Area. Based on a prelimi-
nary analysis by the Port Authority of New York and New
Jersey, the gates indicated at the Central Terminal Area in
Figure 13 and at the East End Terminal Area in Figure
14 can accommodate Boeing 777-200 folding-wing air-
craft.

The Central Terminal Area, with 37 gates, provides
service for American Airlines, United Airlines, Air

Figure 12. Boeing 777 Aircraft Dimensions.
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Figure 13. Possible Boeing 777-200 Gates at the Central Terminal Area.
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Figure 14. Possible Boeing 777-200 Gates at the East End Terminal Area.
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Aircraft Activity

Figure 15 shows the daily and annual number of op-
erations for each of the three activity levels used in the
study. The figure also indicates the number of Boeing 777
aircraft operations modeled at each activity level. Figure

16 illustrates the hourly profile of daily demand the Base-
line (1992) and Future 2 (2003) levels of aircraft opera-
tions. Airfield demand levels reflect takeoff and landing
slot constraints regulated by the high density rule.

Figure 15. Airfield Demand Levels.

24-Hour Number of B777
Year Annual Day Per Day

1992 252,100 1,000 0

1998 264,200 1,025 0,3,6

2003 270,200 1,050 6,9,12

Figure 16. Profile of Daily Demand — Hourly Distribution.
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Figure 17. Current and Forecast Departures by Passenger Aircraft Type.

Figure 18. Current and Forecast Percentage of Departures by
Passenger Aircraft Type.

1997 1998 1999 2000 2001 2002 2003

5 5.1 5.2 5.4 5.5 5.6 5.7

6.5 6.5 6.8 6.8 7 7.1 7.3

30.7 27.9 25.8 22.8 20.3 17.2 12.6

13.1 13.5 13.9 14.2 14.5 14.9 15.5

5.7 6.2 6.2 6.1 6.1 6.1 6.1

0 0 0 0 0 0.1 0.7

4.1 4.1 4.1 4.1 4 4 3.8

8.9 9.6 9.9 10.5 10.9 11.5 12.2

1.9 1.9 1.9 1.9 2.2 2.4 2.4

3.5 4.6 4.8 5.4 6.9 7.4 7.8

0.3 0.3 0.3 0.3 0.3 0.3 0.3

0.2 0.2 0.2 0.2 0.2 0.2 0.1

4.2 3.4 3 2.9 2.9 2.8 2.7

0.8 0.7 0.7 0.6 0.5 0.5 0.5

1.2 1 0.6 0.5 0.4 0.3 0.2

13.9 14.7 15.7 16.8 16.8 17.8 19.5

0 0.2 0.9 1.5 1.5 1.9 2.2

100 100 100 100 100 100 100

Acft. 1991 1992 1993 1994 1995 1996

100 1.7 3.7 4.4 4.7 4.8 4.9

320 1.2 2.1 4.7 5.6 5.9 6.2

72S 31.9 36.3 37 35.7 35.3 32.4

733 8.5 12.2 12.2 12.7 12.7 12.7

734 2.9 3.5 4.1 4.5 4.6 5.4

735 0 0 0 0 0 0

73S 10.3 5.9 5.6 4.4 4.2 4.2

757 9.5 7.2 6.5 7.5 8.1 8.7

763 2.5 2 1.9 2 2 1.9

767 1.8 1.5 1.7 1.9 2.1 2.3

AB3 0 0.1 0.3 0.3 0.3 0.3

D10 2.9 1.4 0.8 0.8 0.8 0.7

DC9 15.3 11.3 9.1 6.8 5.2 4.7

F28 2.3 1.5 1 1 1 0.8

L10 1.6 2 1.4 1.4 1.4 1.4

M80 7.6 9.5 9.3 10.6 11.6 13.5

M90 0 0 0 0 0 0

Total 100 100 100 100 100 100

Note: Detail may not add to 100 percent because of independent rounding.
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Simulation Inputs

Figure 19 delineates the general aircraft assumptions
used in the model simulations, and Figure 20 illustrates
the four runway configurations used.

Figure 19. Aircraft Assumptions.
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TD Distance
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60 52 52 45
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7 7 6 6
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Figure 20. Runway Configurations.
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APPENDIX C
COMPUTER MODELS AND METHODOLOGY
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Computer Models
The LaGuardia Airport ACE Action Team studied

the effects of various operational alternatives proposed to
accommodate the Boeing 777-200 folding-wing aircraft.
The options were evaluated considering the anticipated
increase in demand. The analysis was performed using
computer modeling techniques. A brief description of the
model and the methodology employed follows.

The Airport Machine
The Airport Machine is a PC-based, interactive

model with animated graphics display that is used to
evaluate proposed changes to airfield and terminal con-
figurations, schedules, and aircraft movement patterns. It
is an excellent tool for taxiway and gate analysis. Output
from the model provides extensive data on delays and un-
obstructed travel times in aircraft movements.

The Collision Risk Model
The collision Risk Model (CRM) is a mathematical

model and related computer programs which are used to
estimate the probability of collision with obstacles by an
airplane on an ILS approach and possible subsequent
missed approach. The CRM estimates this probability
from an entered description of a given current or pro-
posed ILS approach procedure, and entered or iterated
value for a proposed obstacle clearance altitude/height
(OCA/H), and an entered description of the given cur-
rent or proposed obstacle environment.

The CRM was developed by the Obstacle Clearance
Panel as a result of an extensive data collection program
followed by detailed mathematical analysis. The CRM is
an important part of the criteria for ILS operations de-
scribed in Part III of the PANS-OPS, Volume II, which
acts as a working document for the procedures specialist
in the design and construction of visual and instrument
approach procedures.

Methodology
Model simulations included present and future air

traffic control procedures, various airfield improvements,
and traffic demands for different times. To assess the ben-
efits of proposed airfield improvements, the FAA used
only a west flow runway configuration derived from
present and projected airport layouts. The projected
implementation time for air traffic control procedures and
system improvements determined the aircraft separations
used for VFR weather simulations.

For the delay analysis, agency specialists developed
traffic demands based on the Automated Radar Terminal
System (ARTS), historical data, field observations, and
various forecasts. Aircraft volume, mix and peaking char-
acteristics were developed for each demand level (present
and future). The estimated annual delays for the proposed
improvement options were calculated from the experi-
mental results. These estimates took into account the
runway configuration, weather, and demand based on his-
torical data.

Summary Data Package available as a Technical Note
publication through the:

FAA Technical Center
Management Services Branch
Technical Libary, ACM-620A
Atlantic City International Airport, NJ 08405
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APPENDIX D
LIST OF ABBREVIATIONS
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ACE Airport Capacity Enhancement

APM Airport Machine — computer simulation model

ARTS Automated Radar Terminal System

ATC Air Traffic Control

ATCT Airport Traffic Control Tower

CAT Category — of instrument landing system

FAA Federal Aviation Administration

IFR Instrument Flight Rules

ILS Instrument Landing System

IMC Instrument Meteorological Conditions

LBS Pounds

LGA LaGuardia Airport, New York, New York

MI Miles

NM Nautical Miles

RFP Request for Proposal

SM Statute Miles

TRACON Terminal Radar Approach Control

VFR Visual Flight Rules

VMC Visual Meteorological Conditions
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